Cytoarchitecture of the normal rat olfactory epithelium: light and scanning electron microscopic studies.
The three-dimensional cytoarchitecture of the normal rat olfactory epithelium was examined by scanning electron microscopy (SEM) of KOH digested tissues as well as by light and transmission electron microscopy of plastic sections. Observations specimens from the lateral side of the olfactory epithelium allowed identification of four cell types by their surface structure: olfactory neurons, supporting cells, basal cells, and duct cells of the Bowman's gland. The olfactory neurons were characterized by the presence of a thick apical process (i.e., dendrite) and a thin basal process (i.e., axon). These olfactory neurons tended to be aligned along the vertical axis of the epithelium. Immature olfactory neurons were present at the basal part of the epithelium and had a pear-shaped cell body with a thin and long axon and a short dendrite which failed to reach the epithelial surface. Supporting cells were roughly columnar in shape and occupied the full length of the epithelium. They became thinner in the basal two thirds of their length but had branched foot processes spreading on the basal surface of the epithelium. Basal cells located in the basal epithelial region were oval, round or cuboidal and present among the foot processes of the supporting cells. The ducts of the Bowman's gland entered the epithelium from the lamina propria and took straight, perpendicular courses within the epithelium. These intraepithelial ducts were composed of several slender cells. The acinar cells are sometimes present in the epithelium and appeared as a globular bulge of the duct at the basal part of the epithelium. SEM observation of the basal surface of the olfactory epithelium also clearly showed that axon bundles were surrounded by the sheet-like processes of Schwann cells, the investment being found at the base of the epithelium just before axon bundles leave the epithelium.